Background: Increasing evidence implies that Adipocytokines may result in cardiovascular disease (CVD) events and metabolic changes in the general population and also increase graft failure rate in the renal transplant recipient. Objectives: To compare the serum levels of Adipocytokines and lipid profiles in renal transplant recipients with healthy individuals. Methods: In a case-control study undertaken from the beginning of 2015 to December 2016; 30 renal transplant recipients, with stable conditions, whose renal transplant at least survived well over six months, were randomly selected to be the case group. Besides, 30 healthy individuals who referred to the transplantation clinic as the patients' attendants were considered as the control group. The serum levels of IL-1, IL-6, TNF-α, Adiponectin, Visfatin, Leptin, and the Lipid profiles were measured after 12 hours of fasting and were compared between the two groups. Results: The serum levels of Adipocytokines including IL-1, IL-6, TNF-α, Visfatin, and Leptin were significantly higher in renal transplant recipients than in healthy individuals (P <0.001) and the serum level of adiponectin (P < 0.004) was significantly lower in the renal transplant recipients. Linear regression results indicated that in the renal transplant group, only the Visfatin had a significant negative correlation with age (Unstandardized Coefficient = -0.104, P = 0.002). There were significant positive correlations between Leptin with cholesterol (P = 0.005), triglyceride (P = 0.008), and LDL (P = 0.014) in the healthy individuals, however, these relationships were not found in the renal transplant recipients and only a significant negative correlation was found between Tumor necrosis factor alpha (TNF-α) and cholesterol levels (P = 0.01).
Background
Nowadays, it is known that adipose tissue, as an endocrine organ, produces Adipocytokines that have the same function as hormones. Adipocytokines include Leptin, Visfatin, adiponectin, IL-6, IL-1, and TNF-α. Adipocytokines play an important role in homeostasis, glucose and lipid metabolism, insulin resistance, inflammation, and atherosclerosis (1) (2) (3) . On the other hand, their production, secretion, and regulation are not limited to adipose tissue, however, other organs, including kidneys, are involved in this area. The kidney can alter the production and clearness of these Adipocytokines (4, 5) . Increasing evidence implies that these Adipocytokines may results in CVD events and metabolic changes in the general population and may also increase mortality and graft failure rate in renal transplant recipients (6) . Adipocytokines, particularly adiponectin and Leptin, have been implicated in the pathogenesis of CVD through a crosstalk between adipose tissue and blood vessels and they are suggested to be associated with inflammation and nitric oxide (NO) production (7) . In addition, Leptin and adiponectin generally elicit opposing pro-inflammatory and anti-inflammatory effects (8, 9) . an important role in creating the relationship among obesity, high blood pressure, and chronic nephropathy. Leptin causes high blood pressure by activating the sympathetic system (10) . Moreover, decreased adiponectin causes high blood pressure (11) .
Visfatin or nicotinamide phosphoribosyl pre Bcell enhancing (NAMPT) or Transfer factor 1 is another adipokin that increases the proliferation of neutrophils and also has insulin-like effects. Hyperlipidemia has been reported to be associated with endothelial function damage and more mortality rates in ESRD patients (12, 13) .
Objectives
The aims of the present study were to compare the serum levels of Adipocytokines in renal transplant recipients with healthy individuals and also to investigate the relationship between Adipocytokines and lipid profiles in these patients.
Methods

Study Sample
In this hospital based case-control study, conducted in Modarres hospital in Tehran, which is the only governmental facility in north-western Tehran, from the beginning of 2015 to the end of December 2016, 30 renal transplant recipients, with stable conditions, whose renal transplant at least survived well over 6 months, were randomly selected to be the case group. We assessed the 50 renal transplant recipients for eligibility criteria and of the total, 30 patients were included in the study. The exclusion criteria for the case group included receiving a renal transplant from a cadaver (n = 5), undergoing peritoneal dialysis before renal transplantation (n = 1), not undergoing dialysis before a renal transplant (pre-emptive renal transplantation) (n = 1), having malnutrition (n = 2), applying drugs other than transplant drugs (composed of prednisolone, calcineurin inhibitor, cellcept ) (n = 1), having signs and symptoms of active infection (n = 0), having a history of transplant rejection in the last 3 months (n = 1), receiving the corticosteroid pulse therapy in the last 3 months (n = 1), having a history of hospitalization in the last 3 months (n = 2), having serum creatinine greater than 1.7 mg/dL (n = 2), using ACE inhibitor or ARB drugs and statins (n = 3), smoking and having drug abuse (n = 0), and having abnormal liver tests (n = 1). In addition, 30 healthy individuals who referred to the transplantation clinic as the patients' attendants were considered as the control group after receiving their informed consent and having the inclusion criteria. The inclusion criteria for the control group included no history of malignant disease and other systemic diseases, no daily intake of drugs, and no signs and symptoms of infection and inflammation. A frequency matching was also undertaken for BMI variable as a substantial confounder (14) . The proposal of this study was reviewed and approved by the ethics committee of Shahid Beheshti University of Medical Sciences.
Sampling Strategy
We used a probabilistic sampling strategy for selecting the studied cases, and simple random sampling was considered by using a random digit table. Moreover, the controls were selected from the people who take a visit of patients (relatives) in the ward if they had the inclusion criteria's and were accepted to participate in the study.
Basic information of individuals including age, gender, ESRD cause, and duration of the disease were recorded in the data collection form. After 12 hours of fasting, 5 ml of venous blood was taken from individuals and centrifuged for 10 minutes at 3000 g. The serum was isolated and kept at -30°C. Then, in addition to the serum levels of cholesterol, triglyceride, HDL, and LDL, the serum levels of IL-1, IL-6, TNF-α, Adiponectin, Visfatin, and Leptin were measured and recorded in the checklist.
This study was approved by the Ethical Committee of Shahid Beheshti University of Medical Sciences (IR.SBMU.RETECH.REC.921222/4).
Biochemical Assay
Venous blood samples were obtained from each participant after an overnight fasting and before and after garlic extract tablets or placebo intake. Samples were collected into standard plain and EDTA vacutainer tubes and allowed to stand at room temperature for 20 minutes to clot, then centrifuged. Serum aliquots prepared for storage at -20°C until future analysis.
Routine biochemical parameters were assayed in standard automated analyzer using commercial kits with standard methods. The serum immune assays were performed using a Human Enzyme-linked immunosorbent assay ELISA kit (IBL International GmbH, Germany). Samples were measured in duplicate manufacturer recommended wave length against a known standard curve depending on the specifications of the protocol. All assays were done in the Modarres hospital diagnostic laboratory. Furthermore, to prevent the information bias due to measurement error, all the devices are calibrated regularly.
Statistical Analysis
Clinical and demographic data were continuously presented as mean ± standard deviation and the grouped 2
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data were as frequency and percentage. Chi-square or Fisher's exact test was used to check the independence of the two categorical variables. The normality assumption of main variables distribution was explored using Kolmogorov-Smirnov test. In the case of normality of data, an independent t-test (or Mann-Whitney U test) was used to examine the mean difference between the two groups. Moreover, the relationship between Adipocytokines with age, duration of ESRD, and lipid profiles were investigated through multivariate linear regression. Since there is less than 3% missing data on main variables in each group, the last observation carried forward (LOCF) approach was applied in case of missing data. All analyses were performed using the Stata Software (StataCorp. 2013. Stata Statistical Software: Release 13. College Station, TX: StataCorp LP). The level of significance was less than 0.05.
Results
In the renal transplant group, 18 patients (60%) were male, and 12 (40%) were female. In the healthy individuals group, 15 (50%) were male and 15 (50%) were female; there was no significant difference between the two groups regarding gender (P = 0.436). The mean age of patients with renal transplantation was not significantly different from that of the healthy individuals group (respectively 49 ± 5 years and 50 ± 4 years, P = 0.124). The most common cause of ESRD in the renal transplant recipients was diabetic nephropathy (in 15 persons, 50%) and the next one was hypertension (in 6 persons, 20%). Other causes consisted of obstructive uropathy, chronic glomerulonephritis, and polycystic kidney disease. The Mean and SD of the age and length of time on dialysis prior to renal transplantation in these patients were 49.4 ± 4.6 years and 19.5 ± 4.6 months, respectively.
In Table 1 , the serum levels of Adipocytokines between two groups of renal transplant recipients and healthy individuals are compared. The serum levels of IL-1, TNF-α, Visfatin, and Leptin in the renal transplant recipients were significantly higher than those of the healthy individuals (P < 0.001), whereas their Adiponectin was significantly lower than healthy subjects' (P < 0.001). The serum level of IL-6 was not significantly different between the two groups (P = 0.166).
In Table 2 , the serum levels of Adipocytokines in renal transplant recipients and healthy individuals are compared based on gender. In the renal transplant group, Leptin was significantly higher in females than in males (P = 0.001). For other variables, there was no significant difference between the two genders (P > 0.05). Furthermore, an additional analysis was done for comparing the serum Adipocytokines in the male and female population between the healthy and kidney transplanted groups using t-test or Mann-Whitney U tests. The results showed that there is a significant difference in all studied variables except Il-6 (P = 0.49) and adiponectin (P = 0.64) in male and female categories respectively (results are available upon request).
To explore the relationship between age and the duration of ESRD with serum levels of Adipocytokines in the renal transplant group, the results of linear regression with the simultaneous inclusion of age and duration of disease in the model showed that age was only statistically significant with the serum level of Visfatin (P = 0.006); no association was found between the other Adipocytokines with age. The relationship between age and the serum level of Visfatin results showed that the serum level of Visfatin would be reduced by a factor of -0.1 with each year added to the individual's age. None of the Adipocytokines had a significant relationship with age in healthy individuals (P > 0.05).
In Tables 3 and 4 , the correlation between the serum level of Adipocytokines and lipid profiles in healthy individuals and renal transplant recipients are depicted, respectively. There were significant positive correlations between Leptin and cholesterol, triglyceride, and LDL in healthy individuals (P < 0.05). These relationships were not found in the renal transplant recipients, and only a significant negative correlation was found between TNF-α and cholesterol levels in these patients.
Discussion
The findings of the present study revealed that the serum levels of IL-1, IL-6, TNF-α, and Leptin were significantly higher in renal transplant recipients and the serum level of adiponectin and Visfatin was significantly lower than those in the healthy group. In the renal transplant group, only Leptin was higher in females than in males. This comparison for healthy control group showed that the serum level of IL-6 was higher in male participants. Also, Visfatin was significantly correlated inversely with age in the case group. Although the correlation coefficients of all Adipocytokines were negative with the duration of ESRD, their relationship was not statistically significant. There were also significant positive correlations between Leptin and cholesterol as well as triglyceride and LDL in healthy subjects; however, these relationships did not found in renal transplant recipients. Only a significant negative correlation was found between the level of TNF-α and cholesterol in renal transplant recipients.
Since the production, secretion, and regulation of Adipocytokines are not limited to adipose tissue, and other Iran Red Crescent Med J. 2018; 20(3):e62674. organs including the kidneys are involved in these actions, it seems that renal failure can alter the production and clearance of these Adipocytokines (2, 15) . In recent years, there is growing attention to the relationship between Adipokines secreted by adipose tissue and renal dysfunctions. In-vitro studies have confirmed that adipokines, including Leptin and adiponectin, may possibly mediate pathological and functional alterations in renal parenchyma (16, 17) . On the other hand, renal transplantation can lead to renal function recovery in patients. Therefore, many studies have been carried out on Adipocytokines after renal transplantation. Małgorzewicz et al., evaluating Adipocytokine abnormalities including Leptin, adiponectin, and Visfatin in 80 kidney transplant recipients, indicated that Leptin had a direct correlation with time from transplantation and an inverse relationship with eGFR (18) . In a review study in 2016, Nagy et al., examined the role of Adipocytokines in renal transplant recipients and suggested that Adipocytokines such as Leptin, adiponectin, and Visfatin may lead to cardiovascular events and metabolic changes in the general population, and may increase mortality rates and the rate of transplantation loss in renal transplant recipients (6). Shu et al., examined the serum levels of Adipokines in 280 renal transplant recipients with and without metabolic syndrome and reported that the serum levels of Leptin, adiponectin, and Visfatin in renal transplant recipients with metabolic syndrome were higher and there was a close interrelationship in the serum levels of these Adipokines (19) .
Several studies have also been conducted on each of the Adipocytokines separately. For example, in the case of Leptin, Souza et al., compared the serum levels of Leptin in the first year post-renal transplantation in 32 patients and 19 healthy individuals and suggested that during the first post-transplant year the serum Leptin levels significantly decreased; thus, it was different depending on posttransplant time (20) . Nicoletto et al., reviewed Leptin and metabolic changes in 32 renal transplant recipients for 5 years and indicated that Leptin decreased immediately after transplantation and remained high up to one year later; however, 5 years after transplantation, Leptin and lipids had a profile similar to those in the pre-transplant period; this condition could indicate a higher incidence of cardiovascular diseases in this post-transplant period (21) . Rafieian-Kopaei and Nasri reported a significant difference of serum Leptin between males and females in 72 renal transplant recipients; there was no relationship between serum Leptin with body mass index, age, and creatinine clearance, however, there was a negative relationship between Leptin and the duration of renal transplantation (22) . Comparing the Visfatin serum levels in renal transplant recipients with healthy volunteers, some studies, reported that Visfatin was associated with inflammatory markers and may be able to justify the relationship between inflammation and levels of Adipocytokines in longterm renal transplant recipients (23, 24) .
The present study discovered that the serum levels of IL-1, IL-6, TNF-α, and Leptin were significantly higher in renal transplant recipients. Since transplantation in the present study's patients lasted for six months, the high rates of these indicators, which have been described as inflammatory indicators in other studies, can indicate that inflammatory conditions continue to be present in these patients after transplantation. We found the relationship between Leptin and lipid profiles in healthy individuals that did not exist in transplanted individuals (25) . Various studies have been done on the relationship between Adipocytokines and lipid profiles in CKD and renal transplant recipients. Nusken et al., stated that active Visfatin in hemodialysis patients compared to those in the control group increased independent of blood glucose, serum insulin, diabetes, and HDL (26) . Furthermore, in hemodialysis patients, only HDL and insulin-treated diabetes mellitus were independently associated with active serum Visfatin (26) . tients that developed obesity (27) . Another study showed a significant direct correlation with HDL in both the control group and patients, which could lead to an increased risk of cardiovascular diseases (28, 29) . The present study also noted that high levels of Adipocytokines were observed in the renal transplant group compared with the healthy group; therefore, this indicated an inflammatory status in these patients. According to the results of the current study, which were in line with those of other studies in this field, it was revealed that the level of Adipocytokines and their relationships with lipid profiles in renal transplant recipients were not similar to those of healthy individuals. Since this study was a case-control study, it was not possible to examine the course of changes and the relationships between Adipocytokines and transplantation outcomes. It is recommended that more extensive studies be conducted to determine the average levels of Adipocytokines in renal transplant recipients, the course of their changes after transplantation, and their relationships with transplantation outcomes. As another limitation of this study, although the study was conducted in a referral hospital, the results should be interpreted conservatively due to the generalizability of the data. We do not have demographic data of both groups, and this is another limitation of our study; however, we used a frequency matching technique in adjusting the effects of probable confounders such as body mass index and so on.
The level of Adipocytokines in the renal transplant recipients was not related to the duration of ESRD and did not have a significant relationship with lipid profiles. Therefore, the relationships of Adipocytokines with the mentioned variables in renal transplant recipients does not seem to be similar to those in healthy people, and further studies are needed to determine their natural rates, the course of their changes after renal transplantation, and their relationships with the implications of the transplant.
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